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The exponents in the above expression were determined (Ref. 
IV. THEORETICAL ANALYSIS A. General Considerations
Following the flow field model described in Section 2, the mixing between the two counterflowing streams essentially governs the structure of the flow, field under consideration, if the upstream jet is subsonic or low supersonic.
This case is particularly important when high jet penetration is desired, as in the case for cooling applications.
The mixing region of the flow field model is amenable to theoretical analysis if the usual boundary layer approximations are assumed to be valid. The pressure can also be assumed constant in the region of interest, as inferred by the experimental observations (Section 3). With these assumptions, the mixing region of the flow field is governed by the conservation equations for turbulent compressible boundary layer with zero pressure gradient 6ou'+ ~ov = 0 where the subscript 1 and 2 denote the higher and lower momentum external streams and x is measured from the upstream penetration point. In the previous definitions the eddy viscosity is assumed to be proportional to x through a factor co which is different for different eddy viscosity models.
In these variables, using the Crocco integral of the energy equation, the u are determined from the following system of unknown function u and g -are determined from the following system of U1 t1 The third boundary condition is imposed, not at minus infinity as in the case of mixing between coflowing streams, but at a free boundary no determined by the condition that the stream function is again zero. In fact, when mixing occurs between counterflowing streams the lower momentum must be considered finite, since it reverses completely in the direction of the higher momentum stream.
The third condition is expressed by u = u2 for n = nQo (7) where no is determined by the integral condition f O= o ° u dp = 0 
where (pu) is an approximate average value determined in such a-way that the approximation gives the minimum error, and the symbol p indicates either velocity or total enthalpy. With the hypothesis that pC is only a function of x, the Eq. 9 can be reduced to the heat transfer equation form 2 aE p =(10) where the variable is defined as where the variable is defined as g= <s (>. dx
The initial condition is specified differently for the total enthalpy and for the velocity field
and the boundary conditions are p = p for y -co (13)
The last condition is valid for the velocity field solution in the hypothesis, 
C. Results
Numerical results for this solution were calculated with the eddy viscosity model suggested in Ref. 9 . As an example, the velocity flow field, consisting of the velocity profiles and the dividing streamline, in one particular condition, is shown in Fig. 11 . The flow field structure is well reproduced (from a qualitative point of view). The agreement with the experimental results is fairly good for the shape of the dividing streamline while the penetration length is not predicted as well (Fig. 11) . The theoretically predicted cooling effectiveness, and therefore the wall temperature, is shown in Fig. 12 as a function of the parameter X defined in ( 
